The phylogeny of Euthyneura is analysed by using DNA sequences of the mitochondrial 16S rRNA gene. Despite the common notion that this gene is too variable to provide useful information at high taxonomic levels, such as in the present study, bootstrap proportions are high for several clades in the study. This indicates that there is a useful amount of variation despite the noise due to multiple substitutions. The analyses furthermore indicate that (i) Gymnosomata (represented by Clione) is not a part of Euthyneura, but Clione forms a clade with the caenogastropods; (ii) Acteon is the sister group to the remaining euthyneuran taxa in the study; (iii) the nudibranch taxa form two clades, one comprising Dendronotoidea, Arminoidea and Aeolidoidea (together Cladobranchia) with Notaspidea (represented by Berthella) as sister group, while the fourth nudibranch taxon, Doridoidea, forms a separate clade; (iv) Cephalaspidea sensu stricto and Anaspidea form clades that are each other's sister groups (together Pleurocoela). Finally, there is no clade present in the analyses corresponding to the taxon Opisthobranchia in the traditional sense, and the use of this name is probably better abandoned altogether.
INTRODUCTION
The classi¢cation of Gastropoda that has been in use up to the past decade rests mainly on the authoritative work of Thiele (1929^1931, 1931 , who modi¢ed an earlier concept of Milne Edwards (1848) with three subclasses: Prosobranchia, Opisthobranchia and Pulmonata. Although Opisthobranchia and Pulmonata have usually been treated as separate taxa, several authors have united them in a single taxon. Gray (1840) named the taxon Heterobranchia; Spengel (1881) , who based it on similarities in the nervous system, called it Euthyneura, a name that has been commonly accepted (see, for example, Boettger 1955) . Recent work on opisthobranch^pulmonate relationships and their possible sister taxa was ignited by Haszprunar (1985) , who proposed a revised taxonomy. He rede¢ned Heterobranchia so that it was more inclusive, and introduced the name Pentaganglionata to replace Euthyneura.
The unclear phylogeny of the group of back-gilled gastropods, Opisthobranchia, and its subgroups has led many authors to discuss`evolutionary trends' in their e¡orts to delimit this taxon from Prosobranchia and Pulmonata. Thus Opisthobranchia, as it has been perceived, is likely to be a paraphyletic group (Haszprunar 1985) . Cladistic analyses (based on parsimony) of the high-level gastropod relationships based on morphology, but with only a few euthyneuran taxa, indicate that Euthyneura is monophyletic but Opisthobranchia is not (Ponder & Lindberg 1996 . Studies with molecular data (Tillier et al. 1992 (Tillier et al. , 1994 (Tillier et al. , 1996 Rosenberg et al. 1994) have focused more on euthyneuran relationships, and also indicate a paraphyletic Opisthobranchia with the pulmonates possibly monophyletic. These studies clearly show that phylogenetic studies of opisthobranchs and pulmonates are currently inseparable, as Pulmonata may be the sister group to a particular opisthobranch taxon.
Among the opisthobranchs there are some taxa that appear well de¢ned and, in retrospect, have putative apomorphies, such as Sacoglossa (Jensen 1996b) , whereas others have been acknowledged to be paraphyletic, for example Cephalaspidea (Ghiselin 1965) . Few cladistic analyses have been published, and`rampant parallelism' has been used as an argument for rejecting parsimony as a method for studying this group (Gosliner & Ghiselin 1984) . Homoplasy (parallelism, convergence) is a nuisance in phylogenetic studies, but no more for cladistic than for other explicit methods (see, for example, Sundberg & Svensson 1994) . Mikkelsen (1996) recently provided a thorough cladistic analysis and wellsupported phylogenetic hypothesis based on morphological data for Cephalaspidea sensu lato, despite frequent homoplasy. She included representatives from other opisthobranch subtaxa, but omitted some taxa that may be nested within her study group. Among those are the most conspicuous and species-rich group of opisthobranchs, Nudibranchia, and its possible sister group, Notaspidea, as well as the pulmonates.
A part (3' half ) of the gene coding for the large mitochondrial RNA subunit (16S) is easily ampli¢ed by means of general primers and has been widely applied in phylogenetic studies in di¡erent groups but mainly at lower taxonomic levels such as closely related genera; for example, among the gastropods it has been used for littorinids (Reid et al. 1996) , pleurocerids (Lydeard et al. 1997) and lymnaeids (Remigio & Blair 1997) . In a recent study (Thollesson 1999) on dorid nudibranchs there were indications that, although there was a lack of resolution among the families, this gene may be useful for higher taxa (i.e. with larger genetic distance). DeSalle et al. (1992) noted a similar pattern in their study of insects.
Here I present a phylogenetic analysis of selected euthyneuran taxa based on the mitochondrial (mt) 16S rRNA gene. Speci¢c questions addressed are the relationships of the four nudibranch suborders (sensu Odhner 1968) and the phylogenetic position of nudibranchs relative to other euthyneuran taxa. The bootstrap support for some clades indicates that the 16S gene is informative in this respect. The phylogenetic hypothesis of Mikkelsen (1996) is also tested with molecular data.
MATERIALS AND METHODS

(a) Specimens and DNA extraction
The species studied are listed in table 1. The patellogastropod Eulepetopsis vitrea and the vetigastropod Haliotis diversicolor were selected, based on Ponder & Lindberg (1997) , as consecutive outgroup taxa for rooting (as discussed by Nixon & Carpenter 1993) . In addition, three caenogastropods, two basommatophorans and two stylommatophorans from EMBL (European Molecular Biology Laboratory, see Shomer et al. 1996) and one notaspidean and four nudibranchs from an earlier study (Thollesson 1999) were used.
All specimens sequenced in this study were collected at Kristinebergs Marina Forskningsstation or TjÌrnÎ Marinbiologiska Laboratorium, both on the Swedish west coast. Specimens were kept alive in clean water without food for several days to let them empty their alimentary canals, after which they were either frozen and kept at À80 8C or preserved in 80% ethanol until DNA extraction.
Total DNA was extracted by using a protocol modi¢ed from Winnepenninckx et al. (1993) . For larger animals a sample was excised from the mantle or the foot (avoiding the hepatopancreas); for smaller specimens the entire animal was used. Specimens preserved in ethanol were brie£y washed in Tris^HCl (pH 8.0). The sample was ground in CTAB bu¡er (2% CTAB, 1.4 M NaCl, 20 mM EDTA, 100 mM Tris^HCl, pH 8.0, 0.2% bmercaptoethanol) with Proteinase-K (100 mg ml À1 ) preheated to 60 8C. After incubation at 60 8C for at least an hour, proteins, etc., were removed by extraction with an equal-volume chloroform^isoamylalcohol (24 : 1) and DNA was precipitated with two-thirds volume of isopropanol and allowed to precipitate overnight at ambient temperature. After the DNA had been spun down, the supernatant was poured o¡ and the pellet was washed with 10 mM ammonium acetate in 76% ethanol and air-dried. Finally the DNA was dissolved in 0.1x TE (pH 7.5) to a ¢nal concentration of approximately 20 ng ml À1 .
(b) Ampli¢cation and sequencing
Ampli¢cation of a part of the mitochondrial large ribosomal RNA (16S rRNA) gene was carried out by using the universal 16S primers 16Sar-L (5'-cgcctgtttatcaaaaacat-3') and 16Sbr-H (5'-ccggtctgaactcagatcacgt-3') (Palumbi et al. 1991) . Each PCR was performed with 60 ng template in a 50-ml volume (10 mM Tris^HCl, pH 8.3, 50 mM KCl, 2.5 mM MgCl 2 , 0.3 mM of each primer, 100 mM of each dNTP, 2 units of Taq polymerase (Perkin-Elmer-Cetus)).
Thermocycling was performed in a PTC-100 thermocycler (MJ Research). The cycle programme comprised an initial denaturation of 2 min at 94 8C, followed by 40 cycles of 30 s at 94 8C, 30 s at 50 8C and 1min at 72 8C. The programme ended with 7 min of sequence extension at 72 8C.
The PCR product was puri¢ed with QIAquick (Qiagen) and sequenced by using Cy5-labelled primers on an ALFExpress automated sequencer (Pharmacia). The cycle sequencing reactions used a ThermoSequenase sequencing kit (Amersham) with a twostep cycle (2 min denaturation at 96 8C, followed by 20 cycles of 30 s at 95 8C and 40 s at 5 ann and a ¢nal 5 min sequence extension at 5 ann ). The labelled primers used in sequencing were 16Sar-L and 16Sbr-H as in the PCR and both strands were sequenced at least once. Di¡erent annealing^extension temperatures (5 ann ) were used: for 16Sar-L 5 ann 55 8C and for 16Sbr-H 5 ann 60 8C.
(c) Alignment and analysis
The sequences were ¢rst aligned with MegAlign 3.14 in the DNA* software collection (DNAstar). The`Clustal V' option (Higgins et al. 1992 ) (the algorithm implemented actually uses neighbour-joining (NJ) rather than UPGMA clustering, and thus should rather be denoted the`Clustal W option' (Thompson et al. 1994) ) was used, with the gap penalty set to ten and gap length penalty to ¢ve. The computer-generated alignment was then adjusted manually, based on published secondary structure models of the rRNA product (see, for example, Guttell et al. 1993) . Stem regions where only one strand was initially aligned were adjusted so both strands were aligned, as were other conserved regions. Between these anchor points the bases (usually loop regions) were realigned by using Clustal Wand the original guide tree (based on overall pairwise similarities) and penalties.
Phylogenetic analyses were done with PAUP* 4.0d59 (Swofford 1997). Using parsimony as the criterion, a heuristic search strategy (TBR: tree bisection and reconnection) with random addition sequences to obtain starting trees (50 replicates) was adopted, with gaps treated as missing data. For analyses based on distances the optimality criterion was minimum evolution (Rzhetsky & Nei 1992) and starting trees were obtained by NJ. The distance measure explored was the Hasegawa^KishinoŶ ano model (HKY85; Hasegawa et al. 1985) with rates assumed to follow a G-distribution (see, for example, Uzzell & Corbin 1971) and the shape parameter set to the estimate (a 0.8) according to the method of Sullivan et al. (1996) based on the NJ tree using HKY85 without rate heterogeneity. In addition, LogDet distances (Lockhart et al. 1994 ) were used; these allow for non-stationary base frequencies but are di¤cult to adapt to unequal rates over the sites.
Bootstrapping (Felsenstein 1985) with 1000 replicates (for both parsimony and minimum evolution; simple addition sequence for parsimony analysis) was used to assess sample variation and degree of support (or signal in relation to con£icting signal) in the data set for speci¢c clades.
RESULTS
The DNA fragments ampli¢ed were approximately 480 base pairs (bp) long (including the primers) for most taxa, but the fragments in Clione and Acteon were around 540 bp. Some regions of the sequence showed large variation in length; one part (corresponding to the helix G3 in the general model of de Rijk et al. 1996) could not be aligned with any con¢dence and was excluded from the analysis. The length of this region ranged from 4 bp in Philine aperta to 62 bp in Haliotis diversicolor. Another distinctive feature in the aligned sequences is a gap in all euthyneuran sequences, with the exception of Clione and Acteon, compared with the prosobranchs, corresponding to a deletion in helix G16. This gap ranged from 18 bp in most euthyneurans in the study to 22 bp in Cepaea.
The alignment used (excluding the region above) (Appendix A) of these segments was 427 bp long. Of these 128 (30%) are constant and 68 (16%) are singletons within the data set, leaving 231 (54%) parsimony-informative characters. The sequences have been deposited with EMBL; accession numbers are shown in table 1.
Parsimony analysis yields nine equally parsimonious trees (length 1290 including singletons, CI 0.42; strict consensus shown in ¢gure 1a), which di¡er in relationships within the clade comprising cladobranch nudibranchs and the clade with caenogastropods. The minimum evolution trees di¡er between the HKY85 (¢gure 1b) and logdet (not shown) distances and also 16S rDNA euthyneuran phylogeny M. Thollesson 77 Proc. R. Soc. Lond. B (1999) a Removed from Cephalaspidea by Mikkelsen (1996) .
from the parsimony analysis in some respects. Higher taxa can be seen as forming six clades present in all analyses, although with di¡erent relationships between them. In the following, the bootstrap support for the clades is given as (parsimony, HKY85, LogDet); ¢gures are percentages. No bootstrap support (bootstrap proportions below 50%) is indicated by a dash. The dendronotid, aeolid and arminoid nudibranchs form a clade in all analyses (62,^,60) with Berthella as sister group (76, 94, 91) , together forming clade A (¢gure 1). In none of the analyses was any of these three nudibranch taxa monophyletic. The dorid nudibranchs constitute clade B (87, 95, 96) , which is a sister group to the previous clade in the distance analyses (^,^,53) (¢gure 1b), but not when using parsimony (¢gure 1a).
The anaspideans (Aplysia, Akera) form a clade with 100% bootstrap support in all analyses, as do the cephalaspideans Philine and Scaphander (96,98,99) with Diaphana as sister group (73, 73, 86) ; these two clades are joined (clade C) with 82,82,85% bootstrap support. In parsimony analysis clade C is sister group to clade A (no bootstrap support).
The basommatophorans (Lymnaea and Amerianna) form a clade with weak support (57,^,65). In parsimony analysis Albinaria and Cepaea are consecutive sister groups to this, but without bootstrap support. Distance analyses yield a weakly supported clade with the stylommatophorans (56,57,61) as sister group to Basommatophora. Note that, although this clade is not present in the most parsimonious trees (¢gure 1a), it has some bootstrap support in parsimony analysis. The two pulmonate clades constitute clade D in all analyses, with very weak support only in the distances analyses (^,59,54).
The sacoglossans Elysia and Placida form a clade (E) with strong support (100,99,100), but with di¡erent positions in the three analyses. In the parsimony analysis it is the sister group to the remaining Euthyneura (excluding Acteon and Clione), although without bootstrap support. Distance analyses result in clade E as sister group to clade D (^,72,70), and with HKY85 distances this is, in turn, a sister group to clade C.
The caenogastropods (Pleurocera, Littorina and Mainwaringia) form a clade, F (68,58,69), as expected, but the gymnosomatan Clione also is nested in this clade. Within (Hasegawa et al. 1985) . Numbers on branches are bootstrap percentages (1000 replicates).
this clade Clione and Pleurocera are sister taxa in the most parsimonious trees (53,^,^), HKY85 gives Pleurocera and Littorina as sister taxa (^,53,^), and both distance analyses give Clione, Pleurocera and Littorina as a group (52, 63, 51) .
Finally, the euthyneuran taxa (with the exception of Clione and Acteon) form a clade with complete bootstrap support in all analyses (100,100,100) with Acteon as sister group with a varying degree of support (80,51,66).
DISCUSSION (a) Phylogeny
The secondary structure model of the rRNA for the taxa in this study ¢ts the general large-subunit rRNA model of Guttell et al. (1993) well. Di¤culties in alignment of the region that was excluded in this study (helix G3 of de Rijk et al. (1996) ) were also noted and treated similarly in a study of cephalopods (Bonnaud et al. 1994) .
The gap in helix G16 appears to be a feature unique to euthyneuran taxa: the helix is conserved over many domains, not only the mitochondrial but also the nuclear large subunit, and consists in most taxa of more than 40 bp; the homologous part in this study comprises bases 317^358 in the alignment (Appendix A). This feature, evaluated a posteriori on the proposed hypothesis (¢gure 2), shows a deletion as a synapomorphy for an euthyneuran clade, as was suggested by Thollesson (1999) . It is interesting to note, for gastropod phylogeny, that sequences from the heterobranch family Pyramidellidae also display this deletion (Schander 1997; C. Schander, personal communication) .
The results of the phylogenetic analyses in this paper, when di¡erences in study taxa are taken into account, 16S rDNA euthyneuran phylogeny M. Thollesson 79 Proc. R. Soc. Lond. B (1999) Figure 2 . Proposed working hypothesis (the tree from the ME analysis, ¢gure 1b) for taxonomic purposes based on the present study and that of Tillier et al. (1994) . Taxa as designated by Ponder & Lindberg (1997) and in the present study are shown above the tree. The arrow indicates the apomorphic deletion of a region of ca. 20 bp in helix G16 (de Rijk et al. 1996). agree completely with the results of Ponder & Lindberg (1997, ¢g. 5) and Mikkelsen (1996, ¢g. 46) . Speci¢cally, Acteon has usually been regarded as a basal opisthobranch (`architectibranch') (Ghiselin 1965; Haszprunar 1985) or has even been placed in the Cephalaspidea. Mikkelsen (1996) found it together with Gegania (Mathildidae) in her cladistic analysis and not with the other opisthobranchs; this result is congruent with the present study. She also found a clade containing Philine and Scaphander (Cephalaspidea sensu stricto) as sister group to another clade with Akera and Aplysia (Anaspidea). These clades were also found with substantial bootstrap support in the present study. In addition, Diaphana, not included in Mikkelsen's analyses, was found to be in the cephalaspid clade. This genus has been regarded as basal (`architectibranch'), but has also been proposed as a sister taxon to Sacoglossa (but see Jensen 1996a).
The most widely accepted classi¢cation of Nudibranchia is that of Odhner (1934 Odhner ( , 1968 with four suborders. In the present study, the nudibranchs do not appear monophyletic, but as two distinct clades with unresolved relationship, with one clade comprising three of Odhner's suborders. These three suborders each appear nonmonophyletic, but there is no bootstrap support for any conclusions on this in the present study. The existence of these two distinct groups has been implied by earlier authors (e.g. Bergh 1892; Thiele 1931) and was strongly argued for more recently by Minichev (1970) and von Salvini-Plawen (1980) , who used the name Anthobranchia Fe¨rrusac, 1819 for the dorids and restricted Nudibranchia to include Arminoidea, Aeolidoidea and Dendronotoidea. There are few putative apomorphies for the Nudibranchia sensu lato; they include a reduced chromosome number (n 13 in most nudibranchs studied (see, for example, Mancino & Sordi 1965; Burch & Natarajan 1967; WÌgele & Stanjek 1996 ; but see Godoy et al. 1997) ; also shared with Notaspidea), and a special vacuolated epithelium (Schmekel 1985) . There have been no explicit suggestions of sister taxa to substantiate the claim for non-monophyly of nudibranchs; only`origins from di¡erentöunspeci¢edö notaspidean or cephalaspidean groups' have been suggested.
A close relationship between nudibranchs and Notaspidea has also been widely acknowledged (Guiart 1901; Schmekel 1985; Willan 1987; Healy & Willan 1991; Huber 1993) ; they were placed together in a taxon named Eleutherobranchia by Haszprunar (1985; Acoela of Thiele (1925) ). In this study, the pleurobranchomorph notaspidean Berthella is found to be a sister group to the nudibranchs sensu Minichev; this result makes Nudibranchia sensu Odhner non-monophyletic. This is unexpected, as a closer relationship between notaspidean and dorid nudibranchs has been suggested (Willan 1987) . However, this may be an artefact due to the use of a single notaspidean in my analysis; further studies that incorporate more notaspidean taxa are called for. Notaspidea has also been suggested to be non-monophyletic (Schmekel 1985 ; but see Willan 1987) , and addition of umbraculomorph species is especially desirable.
The exclusion of Clione from the euthyneuran clade (and inclusion in the clade with caenogastropods, although with only very weak bootstrap support) is unexpected. It may be a possible mistake or an artefact. However, Clione is distinctive and misidenti¢cation (other than perhaps with other gymnosomatans) is excluded, as is the risk of contamination due to PCR carryover from a caenogastropod; no (other) caenogastropod DNA has ever been ampli¢ed in the laboratory in question. Thus the two most likely artefacts can be ruled out.
Gymnosomata are entirely adapted to a holoplanktonic life and their morphology is in many respects unique and quite di¡erent from that of other gastropods; this uniqueness makes it di¤cult to ¢nd synapomorphies. They have generally been accepted as opisthobranchs based on their nervous system (Huber 1993) , chromosome number (Thiriot-Quie¨vreux 1988), and reproductive organs (Ghiselin 1965 ), but there is no consensus regarding a more speci¢c relationship. However, Robertson (1985) noted that the shell in Gymnosomata is`probably not heterostrophic'; the heterostrophic shell has been regarded as an important character for opisthobranchs. SalviniPlawen & Steiner (1996) analysed gastropods on literature data, but restricted the analysis with Gymnosomata included to Euthyneura, thus excluding the possibility of grouping Gymnosomata with Caenogastropoda. With respect to the taxa in the present study, they found that Gymnosomata was a sister group to NotaspideaN udibranchia s.l.; this result has no support in the present study.
(b) Taxonomic implications
Whether speci¢c, traditionally named, taxa are monophyletic or not revolves on how these are delimited and the current phylogenetic hypothesis. If one chooses to name clades in accordance with the ideas of de Queiroz & Gauthier (1990 , taxa will be monophyletic and only the inclusiveness depends on the speci¢c hypothesis. Ponder & Lindberg (1997) in their analysis of gastropod phylogeny rede¢ned some taxa based on these ideas (for example, they de¢ned Caenogastropoda as`those taxa sharing a more recent common ancestor with Conus than with Doris'). I here extend this to some euthyneuran taxa, following Ponder & Lindberg by not using ranks, to explore the taxonomic implications under the current hypothesis.
This requires an explicit working hypothesis (phylogeny) for discussion. Although most clades with bootstrap support do not con£ict between the analyses (the only exception is Clione^Pleurocera in parsimony and Littorina^Pleurocera in distance analysis), other clades di¡er (for example, the relationships between the taxa Doridoidea^Anaspidea^Pulmonata) and one of the two hypotheses (A and B in ¢gure 1) must be selected based on some auxiliary criterion. One possible criterion is compatibility with other studies. Tillier et al. (1992 Tillier et al. ( , 1994 analysed gastropod phylogeny by using a part of the 28S rRNA gene. Their analysis resulted in the hypothesis that Aplysia and Pulmonata are more closely related to each other than either of them to Archidoris, a dorid nudibranch. Although there was no bootstrap support for this three-taxon statement, they concluded that there was support for Aplysia being closest to the pulmonates by using a method proposed by Lecointre et al. (1994) . Because the ME estimate based on HKY85 distances in the present study (B in ¢gure 1) shows AnaspideaP ulmonata as closer relatives, in agreement with the 28S rRNA data, I select that as a working hypothesis. The taxonomic implications are shown on this tree in ¢gure 2. There is clearly a need for a name referring to the clade consisting of Dendronotoidea^ArminoideaÂ eolidoidea, despite the low bootstrap support. In addition to the names Nudibranchia for this clade and Anthobranchia for the dorids (above), Tardy (1970) suggested Actenidiacea and Euctenidiacea, respectively, whereas Willan & Morton (1984) introduced Cladobranchia in addition to Anthobranchia. There is some acceptance of the use of Nudibranchia for this clade in literature (above), but I do not agree with this, because it is widely and persistently used to include Doridoidea. I prefer Cladobranchia Willan & Morton, 1984 , which also has been used to some extent in the literature. Thus I designate Cladobranchia to refer to the least inclusive clade comprising Dendronotus, Tritonia, Doto, Armina, Hero, Eubranchus, and Flabellina. Now with Cladobranchia in the designations, Nudibranchia refers to the least inclusive clade comprising Cladobranchia and Doridoidea, and Eleutherobranchia refers to the least inclusive clade comprising Cladobranchia and Berthella.
Therefore, under the present preferred hypothesis (¢gure 2), Nudibranchia includes Doridoidea and Cladobranchia as well as Notaspidea; this is the same inclusiveness used by Tardy (1970) . The inclusiveness of Eleutherobranchia does not, however, correspond to that used by Haszprunar (1985) ; he also included Doridoidea.
The clade comprising Cephalaspidea s.s. and Anaspidea also appears to be well supported and corresponds in part to what has been called Tectibranchia Cuvier, 1817, and Pleurocoela Thiele, 1925 . I prefer Pleurocoela because it appears to have fewer extraneous connotations, and Pleurocoela is designated to refer to the least inclusive clade comprising Aplysia and Philine.
The taxonomic consequences are summarized in ¢gure 2. Opisthobranchia, as it has been perceived, is not monophyletic, and all feasible clades for which the name could be used have other, widely accepted, names. However, in the parsimony analysis as well as when using LogDet distances, excluding Sacoglossa from Opisthobranchia leaves remaining opisthobranch taxa monophyletic, in which case the name Opisthobranchia could be used for that clade. However, the relationships between Pleurocoela, Anthobranchia, Eleutherobranchia, and Sacoglossa +Pulmonata are not supported by bootstrap analysis, and Sacoglossa+Pulmonata have bootstrap support only in analyses based on pairwise distances. Thus, in the present study there is no clade supported for which the name Opisthobranchia is appropriate, and I think it is better to abandon the use of Opisthobranchia altogether.
(c) Conclusions
The present study leads to some questions on taxa not included. It should be fruitful to extend the study, especially to include heterogastropods (e.g. Pyramidellidae, Architectonicidae, Eulimidae), some`architectibranchs' (e.g. Ringicula, Hydatina), Thecosomata, and other`enigmatic' taxa (e.g. Enteroxenos, Rhodope).
The bootstrap resampling indicates that there is signal in the 16S DNA data analysed under the selected methods, and that this gene thus provide useful information in this context (Euthyneura). This is in agreement with the results of Yang (1998) , who found that`appropriate' rates may be higher than previously assumed. However, taxon sampling does have a large impact on phylogenetic analysis (Lecointre et al. 1993) ; adding more taxa to the present study will probably change some of the outcome.
The method of analysis may be inconsistent and the result thus positively misleading (see, for example, Penny et al. 1996) ; the general congruence (regarding clades with bootstrap support) between the methods in the present study and with the few available analyses based on morphological data (see, for example, Mikkelsen 1996; Ponder & Lindberg 1997) cause for some con¢dence in the results. The only way to test this further is by congruence with other data sets, from both morphology and sequences from other genes (e.g. 18S rRNA, EF-1a). There is presently no other data set with su¤cient overlap to do a formal congruence test, but these have to be produced by future studies.
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